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Abstract: The discovery of the Yuhai zircon placer deposit in the northern margin of the Kubai
Basin in Xinjiang has, for the first time in China and even globally, confirmed that world-class
zircon placer deposits can form within continental sedimentary basins, opening up new ideas and
directions for the search for similar zircon deposits worldwide. In this study, a detailed field
investigation was conducted on the ore-bearing strata of this deposit, and representative samples
were collected for systematic research on the structure, morphology, age, and elements of zircons.
The research findings indicate that the sedimentary strata of the continental zircon placer deposit in

the Kubai Basin include the Paleocene - Eocene Kumugeliemu Group, the Oligocene Awate



Formation, the Miocene Jidike Formation, and the Kangcun Formation. The detrital zircons are
proximal sediments and reveal an Early Permian predominant peak at 284 Ma, 281 Ma, 280 Ma and
281 Ma for each group. The Kumugeliemu Group and the Kangcun Formation contain a secondary
age peak at 456 Ma and 448 Ma respectively, which is absent in the Awate and Jidike Formations.
A small number of Proterozoic records are present in the Kumugeliemu Group but almost absent in
the other three formations. The dominated Permian detrital zircons in the Cenozoic strata were
sourced from A-type granitic rocks from the northern Late Paleozoic alkaline rock belt in the
Kuokeshaleling marginal basin belt. In contrast, the minor populations of Paleozoic and Proterozoic
detrital zircons indicate limited sediment contributions from Carboniferous to Paleoproterozoic
geological terranes located farther to the north. Detrital zircons in the Mesozoic strata within the
Kubai Basin, however, were mainly derived from the Paleozoic forearc accretionary belt of the
Dongalai-Haerkeshan, situated north of the Kuokeshaleling marginal basin belt. This pronounced
shift in zircon provenance indicates that rapid uplift of the South Tianshan during the Cenozoic led
to the exhumation and erosion of the Late Paleozoic Kuokeshaleling marginal basin belt, which
subsequently became the principal sediment source for the Kubai Basin. The Early Permian alkaline
plutons within this provenance region constituted the primary source of ore-forming material for
the Yuhai zircon placer deposit, whereas the Mesozoic strata did not contribute recycled detritus to

the mineralization process.

Keywords: Fluvial zircon placer deposit; Zircon geochronology; Source analysis; Kubai Basin;

Southwestern Tianshan Mountain
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Fig.1 Simplified tectonic framework and geological maps of the Central Asian Orogenic Belt (a;

after Xiao et al., 2003), the South Tianshan Orogenic Belt and adjacent regions (b; modified from
Wang et al., 2018), and the Kubai basin and adjacent regions (c).
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Fig.2 Tectonic position (a) and subdivisions (b) of the Kubai Basin and stratigraphic section diagram

of Mesozoic-Cenozoic strata in the Yuhai zircon placer deposit in the basin (¢).
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Fig.6 Host-rock magmatic type discrimination diagrams by zircon trace element machine learning

for detrital zircons from the Cenozoic strata in the Yuhai zircon placer deposit in Kubai Basin.
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